Studies Concerning the Influence of Radiations on Biological Features During Imbibition and Sprouting by IMBREA, Florin et al.
 571 
Bulletin UASVM Agriculture, 66 (1)/2009 
Print ISSN 1843-5246; Electronic ISSN 1843-5386 
 
Studies Concerning the Influence of Radiations on Biological Features 
During Imbibition and Sprouting 
 
Florin IMBREA, Paul PÎRŞAN, Branko MARINKOVIC, David GHEORGHE,  
Lucian BOTOŞ, Adela JURJESCU 
 
Banat’s University of Agricultural Sciences and Veterinary Medicine, Faculty of Agricultural 
Sciences, Timisoara, Calea Aradului no. 119, RO-300645, Romania, imbrea_fl@yahoo.ca 
  
Abstract. The method of stimulation with impulsive electro-magnetic resonance we have used 
is based on the action of the impulsive electro-magnetic field characterized by well-established 
frequencies. In establishing frequencies we have had in mind only frequencies that stimulate plant 
growth and improve quality. In this paper we present a study on the influence of these treatments on 
maize seed germination since electro-magnetic waves act on water structure in the cell with a 
beneficial effect on germination.    .     
 




The organic link between different forms of movement that derive from the quality 
diversity of the forms of existence of the matter made necessary the appearance, in the 20th 
century, of numerous “border sciences” or “interdisciplinary sciences” or ”transit sciences”. 
Biophysics is the science that studies the interdependence between the physical form of 
movement and the biological form of movement and that studies the aspects of physical 
movement within biological movement. Biophysics studies the physical structure of the 
biological systems, the features of these systems, and the physical phenomena that support 
biological phenomena. 
The 20th century is noticeable, among other things, for the technical and technological 
revolution in all the fields of activity of the humans. This revolution would be inconceivable 
nowadays without the device generating electromagnetic radiations. 
Through electromagnetic stimulation, one can enhance microbiological activity in the 
soil and the quantitative and qualitative features of the crops. Detailed explanations 
concerning this type of stimulation have not been revealed yet. Leboff (1992) and Ladnev 
(1991) claim that the positive effect of electromagnetic stimulation on germination and plant 
growth are due not only to the current induced, but probably also to resonance. 
 
MATERIAL AND METHODS 
 
Studied frequencies are within the range of short-length waves, i.e. between 0 and 100 
Hz. The duration of the treatment is 10 minutes. Sowing treated seeds was done immediately 
after the treatment was applied, since, as previous research showed, seeds thus treated should 
be sowed within maximum 7-10 days after treatment application. We monitored the effect of 
5 different wave lengths compared to the control with the following measurements: 
- germinating potential (%) 7 days after treatment; 
- fresh root volume (mg) 7 days after treatment; 
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- dry root volume (mg) 7 days after treatment; 
- fresh aerial plant part volume (mg) 7 days after treatment; 
- dry aerial plant part volume (mg) 7 days after treatment. 
The maize hybrid we used in our trials was NS 640. 
 
RESULTS AND DISCUSSIONS 
 
Figure 1 shows the results concerning the maize germinating potential such as 
measured 7 days after treatment application. We could notice among the studied variants a 
variation between the control variant (91.15%) and the variant in which electromagnetic 












Ø A B C D E
%
 
Seeds germinated  
% 91,15 91,90 95,21 96,72 95,23 96,89 
Difference 
(%)  0,75 4,06 5,57 4,08 5,74 
Significance   XX XX XX XX 
Dl 5%= 2,85          Dl  1%= 3,95 mg 
 
Fig. 1 Germinating potential (%) 7 days after treatment – hybrid NSSC 640 
 
To also notice that, in all the variants subjected to electromagnetic resonance 
stimulation there were values superior to the control, as follows: 91.90% - frequency A; 
95.21% - frequency B; 96.72% - frequency C; and 95.23% - frequency D. 
As a conclusion, we can say that stimulating maize seeds with impulsive 
electromagnetic resonance had a positive impact on germination which varied, depending on 
the frequency used, between 1 and 6%. 
Figures 2 and 3 show the effect of seed stimulation on root (fresh and dried) volume 
using 5 different frequencies compared to the control variant 7 days after treatment 
application. 
The most efficient frequencies were C and E, while in the variants in which we used 
















94,82 106,65 106,23 130,40 105,65 124,90 
% 
 
100 112 113 137 112 132 
Difference (mg)  11,83 11,41 35,58 10,83 30,08 
 Dl  5%= 1,32 mg      Dl 1%= 7,14 mg            
 
Fig. 2  Fresh root volume (mg) 7 days after treatment – hybrid NSSC 640  
 
Dried root volume 7 days after treatment application is shown in Figure 3 which 
points out the same aspects as in the case of the fresh root volume. The highest dried root 
volume was in the variant in which we used the frequency C to stimulate growth, followed by 
the variant in which we used the frequency E. the weight gain compared to the control variant 
due to the treatment using the above mentioned frequencies was 62% and 48%, respectively. 

















11,12 12,78 13,09 18,09 14,83 16,56 
% 
 
100 114 117 162 133 148 
Difference 
 (mg)  1,66 1,97 6,97 3,71 5,44 
Dl 5%= 1,07 mg           Dl  1%= 1,50 mg 
 

















2601,37 2923,09 314,93 341,76 289,76 355,93 
% 
 
100 112 120 131 111 136 
Diferenţa  
 (mg)  31,72 54,56 81,39 29,39 95,56 
Dl 5%= 14,87 mg           Dl  1%= 19,77 mg 
 
Fig.4 Fresh aerial plant part volume (mg) 7 days after treatment – hybrid NSSC 640  
 
We can see that in all the variants in which we used the stimulation treatment, the 
aerial plant volume was superior to that of the control. 
Depending on the frequency used, the fresh volume gain was 11% - frequency D; 12% 
- frequency A; 20% - frequency B; 31% - frequency C; and 36% - frequency E. 
The curve of measurements of dried volume follows, practically, the same pattern as 













20,49 22,15 24,73 27,40 23,70 27,98 
% 
 
100 108 120 133 115 136 
Diferenţa  
 (mg)  1,66 4,24 6,91 3,21 7,49 
Dl 5%= 1,38 mg           Dl  1%= 1,93 mg 
 
                    Fig 5 Dry aerial plant part volume (mg) 7 days after treatment – hybrid NSSC 640  
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As a conclusion, we can say that most of the aerial plant part measured 7 days after 
treatment application was recorded in the variants in which the stimulation treatment was 
done with the frequencies E and C. It is worth noting that the epigeous volume measured 7 
days after treatment application was favourably impacted in all the trial variants, the gain 




Research carried out on impulsive electromagnetic resonance stimulation in maize 
lead to the following conclusions that are relevant from both academic and practical points of 
view: 
1. As far as germination in maize is concerned, the best results were due to the 
treatment with the frequencies E and C, in which germination increased from 91.33% 
(control) to 97.00% and 96.67%, respectively. 
2. In maize, the root volume measured 7 days after treatment application resulted in 
gains between 14 and 62%, depending on the frequency. 
5. The volume of the aerial part of the maize plant 7 days after treatment application 
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